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TIB— (3) r-^^tl^i^') )l^^r->T-t^-)U(Dm^yj'{i:o 
litl] 




(1) 



*mi -4 OO-fifi-^^bTK^^^^-To m^^ii. RltR2X{±Rli:R3{ii:vn3 
^^LT^tLfb;6^'IS^1-^j^^;F.T-^*t3^^m3~2 0<^=K^f^^LT^ ctv^ 

o R4{ig^^ L < fi^^e^o^sij: 1-40 (D-mmtTKmrn^m-To ) 

[fb2] 

H-sf r'' ( 2 ) 

R<= 

(^^. R\ Rb, RCii^tL^-tL?*3z:t;g^^L<(i#^Mm<7)^^^l~2 0 
O-fffi^-fbTfC^*. ^^^1 ~2 0<^:t;l/:^V^v^, mm^l'-l, 0 0 OCT) 

^ Ra^Rb, Rai:RcX(iRbtRC{i5:v^lc|g^LT^n^;i^^^^t-aS*;iT- 
t^iZ^ mmWc3-5 0<Ovn^-9->3^^f^^-t^^.X{i^^mi ~2 0(7)^^ 
^W^^S^LTi J:v^o ifz. Ra, Rb^ RC(i5H/^tc|g>^ LT^n^755'^'g• 
i"'5>^^/^T■i: tiiizmm^S - 5 0O75^r4^vn^-9->^^^LT^ iv^o ) 
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2/ 



[its] 



R 




(3) 



(^■f. Rl> R2, r3, r4^ Ra^ Rb^ RC{i^tL-en^ (1) ;?5.tJf ( 2 ) 

tD^tc. ^ (1) xu^fx^ha, /?-/FI&fP;^;^:^'>m^;^f-;u^> ^ (2) -c 
^^tL;g, t Knv^>X{iii Kn vn^-i?->=Sr. ^ (1) (r>\t^^\zn\^X^ ( 
2) <7)fl:^1^0S i -H|g^<7)^;wit^ 0. 9-1. 1 L=^7&^^^i&-r^ 

[0 0 0 1] 

[0 0 0 2] 

->'; ;i">-T->T-b^-;KiP e t r o v ^tlJ: oTlSUi^-C'^^T&^'^^^itLfc^b 
^^Xh^ {^mV^lcmi :j. Gen. Chem. (USSR) 1959^2 
9^2896-2899 ^- v#BS) o -BFiJ t LT. Webster 

h\,zx.^xm%^ixtz [ifJ^-y'UWjM^} tx^x^hix^r^') )vm^:z.7-)v 
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1 : *Bi#^04 4 1 7 0 3 4^mmm. #it^m2 : 7^m^mm4 5 o s s s 

'S)^ #K^:tK3 :#rji 2001-24751 4-^^^#BS) , X^fi^J 

[0 0 0 31 

Tv^^o fip■^^ (1) afitC7K*/^^=^^-r^^>'i'4^>m-^;^f-;i/<h. ia^;s.c/ 
v'jMb^J^^fD^-ii:^:^^. (2) aii:^^^^uyyw.^'r:m.^^tifz^)Pyi-^y 

>^<7)vi;;w'fb^j^^)S$-it^:^^. (3) -7n>^ji:.^x;uti^nn hi;p{^ 

;uv9>^ov';;i/'f[:^j^^«^ b -^A^^trtiRiS^-tir^^-S. (4) «, 

[0 0 0 4] 

-rV7°nt:;UT5 K/^ n n h 'J p< v ^ > (^flx.(i\ #1^:5:^4 :#M¥9 
- 2 2 1 4 4 4 -^^##BB) , h J^^^l^T^ h 'J •7;i/;rn^ ^ 
;l/ (t?!lx.(f, #K^:fcm5 : *g|fRF^^4 4 8 2 7 2 

[0 0 0 5] 

(2) (Dlj-m (Mx.{^. #W=:5:M6 : #^¥2- l l l 7 8 0-^<&##HB) 
0*' (3) <Dl5m {m^l£. WW:SCllk7 : ^mme 4 -8 5 9 8 2-^^^#HS) -e 

^L, i^') )l^^7'y 7 't^-)\^^ M^m-t^tiit>i,z i^Zti^m^-r ^£^^^^i:>^o 
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2 0 0 3 - 1 2 1 3 6 6 ^- v : 4/ 

[0 0 0 6] 

(4) <7)li KD v';;wjbt;J:^^-S(±, (1) - (3) co:^-^i:M^ ^) . #tn 

i^ttTv^^o l^flx-ti'. _hidi<7)P e t r o V 'b(7)3:r^-e(iS#'fb'a'J|^^)l!fe^<h LT 
'ftffl LTv^^o D AMIK56^^?:&:^filJ-e^) «9 . -^Jx-tf C hem. P h a 

rm. Bull. 1974^22^2767-2769 ^-v {1^mP^Xm2) 
^#P?3BS6 3 - 2 9 0 8 8 7-^'<&# (#W^:5:m8) \Zid\,^Xkt^ uu y ^) (h 
'j ■7^-;U5}^7.-7^ >) uV^I^iiK iffr^flBSe 2 - 8 7 5 9 4^<&$R aW^m 
9) trtiHia'fbn v-^ AH7K^Ptf>{'^'fflv^ibtL-Cv^^o tfz. ^SI#K^||5 2 0 8 
3 5 8-^H>g*ffl» (i|fW^:4:Kl 0) -Cfi. i^-nnifT. (y- t e r t - •r^)V7.)V 

-ttc^5(;i;{jLTv^^, L/i>^L. JT^r^flBg 6 2 - 8 7 5 9 4 -t^^R (#lt3tm9) 

.-j^'- ;w#intr^ /? ii^M^-h^^WL L > i^^Jt v >; f - >' r -fe ^ - ^i' =^ 

#^^<!:{iffl«|-e*o7t:o #r^BS6 2 -8 7 5 9 4-^&IR (Jrflt^m9) "Cfi. 
Hilft n V A HtK^ ^ Slfe^K <!: L . H K n v ^ > ^ i^fiJiffl v > r :^ ;v ^-K- 

^■hH^Tx^. t tz^m^^W;^s^m'rhi^^\zm%i}mDwLxm''Mmi)^n'r-t 

hfztb. -e V 'J ^ X > T -b ^ - ;u ^ ^# ^ d i: {in L o T^c o 

[0 0 0 7] 
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#M 2 0 0 3 - 1 2 1 3 6 6 ^- v : 5/ 

[0 0 0 81 

mw:^m. 1 1 

4 4 1 7 0 3 4 ^mmm 

y^mmwm4 5 o s s s o^-mmw 

#^ 2001-247514 -^^^ 
#r?3¥ 9-2 2 1 4 4 4 
7l^H#lt^4 4 8 2 7 2 9-^BJ#ffl# 

[#i1^:fcK6] 

2- 1 1 1 7 8 0 -^<2r« 

[#it:5:M7] 

#r?3BS 64-85982 

[#^:icift8l 

# r?iBS 63-290887 -^^grlg 

#^BS6 2 -8 7 5 9 4 ^^^^ 
1 0 1 

^m^mm 5203353 -^mmm 
immicm 1 1 

J. Gen. Chem. (USSR) 1 9 5 9 ^ 2 9 # 2 8 9 6 - 2 
8 9 9^-v 

Chem. Pharm. Bull. 1 9 7 4 # 2 2 # 2 7 6 7 - 2 7 6 
9^- V 
[0 0 0 91 
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L 75- ^ mxmX'Mnm(^ v ^i- ^ -r > r -t ^ - ;p ^ ^ itl- ^ =^$1^1- ^ .l i: 

[0 0 1 01 

fn/^^V'l^ ^g^j^;^^;!/^. m%m<^h'):^ {^y 9 y )Vy»ruy ^^"7^^ 

- ^ Mig-r ^ ^1, L 7t o 
[001 U 

If^Si : 

Tia— JIS^ (1) T'^^tL^a, j8-^|fe^:^7;l/;i^">^j:.X7";i't. Tie— JlS 
^ (2) -e^^tL^H Knv^>X(iii Knvn^-if>i:^|M^MO h 

^ (3) -e^^n^i) ;i-5^x>T-ti5^-;K7)i«3t:^-^o 




(1) 



o R4(isj^^b L < ti^^«m<^.^*m 1-40 (D-mmta^m^^m.'to ) 

R" 

H— Si-R** ( 2 ) 

V 
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^^3^^f^^L-C^ iv^o tfz. RK rK RCfiUv^tc^^LTitLi^jTj^'lt'^ 



(^ft^. Rl^ r2, r3, r4^ Ra^ Rb^ RCfi-etL^tL^ (1) (2) T 

CO -> i; ;u >>- -r > r -t ^ - ;K7)S!iit;^-^o 

m^m3 : 

yyXit^^Vuz^u^^y^^ ^ (1) •ZJ'fb-^it^tc^tL-C^ (2) <Dit^^<DS 

. 1 tcffi^o V i; ^i/^ X > T -t - ;K^)$^ii:^-^o 

[0 0 12] 



ate] 




(3) 
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[it 7] 




(1) 



[0 0 13] 

^ (1) IC:S5V^T. Rl. r2, R3(i-e-n-eWfllJLtC7K^J!iT-X(i«l^^ L < 

^ .^*m3 - 2 0 (7) h >; :t)^ify iy 1 - 1 , 000. 

L < fi 1 ~ 5 0 . #tc 1 ~ 1 0 <7) ^ ;l/ ;^7V (^1^° 'J ) V n iym^tmmx-^ ^ o 
[0 0 14] 

Rl. r2, R3-e^$:M^*t LT:B:^6^H{i. Y')y)V^u 

2 - ^ h 2 - h ^ v 2 - h U p< ^ 

;Wvn^'>jc^;i'^, 2 - h J.^;i/vn^ vjif-;i/^, xi--fu}£)vm. 3- 

— -'l'^. 4 - t e r t -7'^;p-7 — y;U;^-n-7 

'J^l^*^ 3-h'J-'V*. 4-h';;V^. 2, 6 -vp<^;i/y j^-^U^. 2, 4- 

v^^;i/-7i— 3, b-i^ ^=.)v^^ 3, 4 - 
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#M 2003-121366 ^-v: 9/ 

2, 5 - v^f-;u-7aL^;i/^> tf7i^'; ;i/*^<7)®m^ L < 

[0 0 15] 

*t;;^#m3~2 0. #11 5 ~ 1 2<7)^^«L-C^ ctv^o «r(7)cfc d ^i^i: LT 

i^^u^^ 9 'J:^yw. y }i^^^)i^^^ym. ^ yrym^->!}mif(bti^o 

[0 0 16] 

tfz. ^ (1) tlioV^T. R4{ig^^ L < (i#Nem<7)^*|^l --4 0. 0t 

L < 1 - 2 0 (D-mRitTKmrn^^^-To ^<7)m^. ^m^(D-"m^it7i(.m&t: 

T{±. ^NU^'^I^.^, R^mi~2 0. L< {± 1 ~ 1 0<7)T;Vni^rv». T 
;l/'5r^ndpv^, T'; -nJrv*^(7):^;l/:^V^->*, ^^15: 3 - 2 0 O h 'J 
;i-*V V 'J S« 1 ~ 1 , 0 0 0 . ^ L < 1 - 2 0 0 <7):t;i->^V 
U) vnJpv^^Tj^'^ig-eab'So R4(7)^J^ tT(i±fe<^Rl. r2, R3tmm.(0 

[0 0 17] 

^ (1) -e^^^fx^a, fi-yf-^miJ }i'^^yM^:^r-)l^tLXMi^&^i<^lii. T 

)VMy^)^. y ^ ^ V y ^ )\/W.2-y 

;u^2 - h ^ ^ ^ ^ i; ;b^2 - h p<^;ixvn^ ^ ^ ^5' 

2-^uuy°u p< ^ i> 'J ;u^3 - h V 'j ;W7°n ^ 9 

^ U >'U^7'-^;u. ^ ^ V ;i/^>r V ^9^^ Ji^m t e r t - ^ 
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^-v: 10/ 



i;;i/^vi^n^:^v;l/, ^ ^ 'j 1 , 1, 2 - h ^ ^ ^ 

;u^2 -j^^^i'^^v;!/, ^ ^J' 'J ^v^-Tv^i/. p< >; ;u^-r y'-K>'u- 
^i'. ^ ^ ^ ■Tv;!'. p< ^ »; )vm^^)^. ^ ^ ^ u ^I'^r >; ^ 

i; V7°n^^;i/, ^ ^ ^ 'j 1 - v ^ n^dp-fe j::;!/, p< ^ ^ 'j >'i/^ 
1 0 --^ >T'-b--'W. :A ^ ^ ^) ^ ^ ^ p« ^ U 

;i/^>' jcj:i;w, n h 4 - ^ n n^^^if-;i/, 4 

I, 1, 3, 3, 3 ^-f-;!^- 1 - [3-p<^i^';n 
>rn^v] 7°nfer;u] ^/vn^-if>, a- [3- 9 ^ u u ^i/) ■fu\£ 

[0 0 18] 

H— Si-R'' ( 2 ) 

V 

[0 0 19] 

-hiSi^ (2) iCioV^T. Ra, Rb^ RC{i-e;}x-emSlz:tC«J^^ L < 
<^-^«^ 1-20, $ftL<{±l~10 <^-fflfi;^'fb7fc«^. 1 2 0 , 

V n ^ V <^v N n ^- > ;^ ^ il {jfti -2) * ^ ^-t o 
[0 0 2 0] 

nb9] 
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-^-v: 11/ 



$f t L < (i 1 ~ 1 0 <7)— (Bfi^'ftTK**. Xlimmm 1-20. *F 
t L < 1 ~ 1 0<7):^-;i/:^V^v^X(i^^|5:3 - 2 0 O h >; ;^-;i':^V vn^v- 
*^^i-o m(i 1 ~ 1 , 0 0 0. #tCl - 2 0 0 <D^m-^^^^o ) 

ma. rK Rc<DTUM^Mtmmv$>^o 

[0 0 2 1 1 

. s e c-'7''^;i^^. t e r t-^'^-'l-^. ->i^n^>^;w^, --v 

v^n^^v;^^, -rv;!^^. K-r'v;!^^. XxT';;!^ 

^h^v*> Jih^v*. yn.-}f:^v^, -ryyn.-je^v^. rb^v*. se 

v^i/^^i'^, 3 - ^ nn^> vS. 4 - ^ o ^ vS> 

vy jc^;uy ^;i/vn:^ vS, l, l, 3, 3, 3 -^y 9 
vn^-it^;W;^-^ 1, i, 3, 3 -x h ^ ^ ^JWv->d^-9-— 
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^-v: 12/ 



[0 0 2 2] 

^*J[^.T<hitt;^ ^^^3-5 0. #t;3 - 2 0<7)vn^+}->:^X{i^^i5:l ~ 
2 Oc/)^^-^^^^ffMLrt ctv^o ^Tt:. Ra, Rb^ RctiUv^H^-^ LT ^ 
n^75^^^-^1--S^*J^i^<!:i:^tC3^^^8-5 0. #t;8~2 0 O^O^r^^vn^lr 

[0 0 2 3] 

^ (2) tr^^tt^'fb'^J^OMt LT> mx.lihV^^)\^zy^y. ^uu^^ 
^Vv^y, 3 -^nnyDe;Wv^^;Uv^>. 3, 3, 3 - V y )Vtuy°u 

t e r t - -^^l/v 9 v rJ' n^>^;l/ v ^ v 9 ^^'>;i/v 

h y j^— ;i/v^ h - p - h v Ji^v^ h - o - h u ;u->^ 

h^vv^>, h^->v^-f-;i/v7>^ h ^ h >; ^ h ^ 

vv^>. >r y :/n,if^v >^ s e c -y h ^ v v> 

t e r t -y' h ^ V y i y ^ v ^ 

v'v^^^l/v^^. rJ' □oi/^^;i/v7 n h >; ^ □ o 
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^--y: 13/ 



3 on^n t:;!/- 1 , i, 3, 3 --r h 7 v vn^-9->, i 
, 1, 3, 3, 5, 5, 5 -^■T'^^^;!^ b vn^-9->, 1, l, 3, 3-t- 
h 1, 1, 3, 3 --r h 9^ y yn tr;w>':>n^-9->, 

1, 3-vV^;l'-l, 3 -v'7i-;i^vvn^-9->, l, l, 3, 3, 5, 5 

i^u^-^y, 1, 1, 1, 3, 5, 5, S-^T'^^^^l/h 
^)zyu^-^y, 1, 1, 1, 3, 5, 7, 7. 7-:t^'r5'^^;UT- h^vn^-if 

1, 3, 5, 7 --r h ^^■^^^I'Vi:^ h ^ vn Jp-9->, h ^ ( h ^ 
^VvDJpv) v^^, l-bKUK-3, 5, 7, 9, 11, 13, 1 5 -^7" 
^ v^n^>^;w^>:J7 vi^n [9. 5. 1. l3,9. 1 5, 15. 1 7, 13] ^ ^ 
vn^+}->, 1- K'J Kv^^;vvndpv) -3, 5, 7, 9, 11, 13 
, 1 5-^-7°^ viJ'n^>^;i^^>^v^n [9. 5. 1. l3,9. 1 5, 15. i7 
.13] :t^^vD^-9->'. 1, 3, 5, 7, 9, 11, 13, l5-t^^^^ 
(v^^;Wvn:^v) ^y^i^^u [9. 5. 1. l3.9. i5,15. i7,13] ^ 

^^i/U^'^y, a YU- CO- ^^)V^s^} -J }t^)V-yU^-^y, a, ui - V 

mk. t^:::^(Di!-)VifJ\iYui/u^^ymm^m^fhii:^o 
[0 0 2 4] 

^ (2) (Dit^^(Di^mm^t. ^ (1) <7)'fi:'^tJ 1 ^^'i^t^ML, ^ (2) <7)fb 

^^K^^^KhS \ -Yi^^^ (7)^)1^ WLi)^Q . 9-1. 1 ^;^<!:>t-i) ^Jt^ 
[0 0 2 5] 

^^m<r>y^) )V^7-yr^^-)v<Dm^-1iikKii^^x\,t. ^ (1) (r)it^mt 
^ (2) (Dit'k^t^. ^%^<DV')7. (^y^y)U^uyju:=^)V) ^:^y<D^ 

Kl-io-CM^^T^^ it (1) (^it^^i^MLxm-^O. 0 0 0 0 1 ~ 1 O^^l' 
%T-^ »).$ftL<(±0. 0001-1 ^;l-%T-*>-?>o RtSfi^JET. Ii*^<7) 
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10 0-10 ot:T'^;s7&^ ^ ( i ) (Dit^!^izid\,>xRH^ 

imxii2m<7)s p^^m^^Lxmmm^i>z^^Lxy^^:hm^. ^ (2) xm 

yi-^yy<DM^^i:^ts^KfZ''^iz, ^ (1) -e^^tL^a, 
}V^^ymJ^:^-r)V^mm-r^yj'^Xii. RSr^Jt^- 1 0 0 2 0'C<7)^H-e 

(2) T*^;&tL^ t: Kn ^Xfii^ Kn vn:^-9-;^=^. ^ (1) (7)i\:^mf>:.M 
LX^ (2) (7)i[:^m<7)S i -Km^(D^)]^it^O. 9-1. 1 tcpiPL^T&^'fb 
illiJPi-^^^-STii. SfDSJK^- 5 0-3 0 X:<7>|gH-rtf 9 ^ Lv^o 
[0 0 2 6] 

>hn-;vL. tfzm^<7:>mm^i&m-r^fzibi>zii^ mmt^ (2) (Dit^^ 

(1) (2) <7)'fb'^!^M:^^-7^- KL^;*^'^R)S=^ii^f 
Lu^o ^^(Om^liZli^ ^ (1) <7)<b'^tyl3^tLr^ (2) O^k^J^fOS i -H 

^^(7)^;VJt^ 0. 9-1. 1 - Ki-;|>^<!:75^^*?^ Lv^o S 

)Sv§iiM^-rt^)'j):^^-e^<. (1) ^ (2) m:hwLi^x^tiit 

hZtij^Xh^o 
[0 0 2 7] 

Uti. -^Jx-ff 2 , 6 -V- t e r t - y'^)V- 4 - ;^^)Vy y - )V (BHT) 
[0 0 2 8] 
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^-v: 15/ 



^^m<7)ij'm^ X <o . Tie— (3) x-m^ti:hiy'))i'^7'>T-t^-)i^^^ 



±fe— fl^^ (3) ffcoRl, r2^ r3^ R4:S.CfRa^ Rb^ RC{i_hfS L/c^a 

iiO-e*)'i>o 

[0 0 2 9J 
[0 0 3 0] 



[0 0 3 1] 

vAn- h^^/,t}%-ip^, laj^tt^ ?iTo- h^#x.7t 1 0 OmLO 

IZgop-7 7>^=r«:S^EJ^L7to h U ;^ ^ 7 o 7 i^;!/) (A 

crosi^. n-yhNo. A01514080K \^Tn^) 5 . 1 m g (0. 
0 1 mmo 1 ) . BHT (^) ^) 2 2 0 m g5.CK h 'J v 7 

11. 6g (0. lOmol) ^rttii.^. M-eO. ^nf^W^'LfZo Y=7^r 



0] 




(3) 
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^-v: 16/ 



^L/^o ^ ^iJ^'J^l^m^^^H 0. 0g(0. 1 Omo 1 ) *?iTn- 2 
Bfr^i^^tTfiTLT^Co fiT4'^ l^?m^^'- 3 0 4 om^^fctL.!, J: ^ tzpSL 
fzo iMT^^T-^^h 5^^k. iS':^^ u-r Y ^^"yy 4 ~ (GO Ki.^ >^ ^ ^ ^) )VM 

[0 0 3 2] 

b 1 1 ] 




[0 0 3 3] 

■h' L /io 10mm. ft$10cm<7)Vigreux If # ^ ^ ^ 4 -kfy^y K 
^fflv^-Cig^^feitH^O^jSm^MJE^^L. ?»*;^^'7 7-7 Sr/O. 8kPa 
<7)4S'feiiig?^#l 7. 4g^#fCo NMR7.^i^ h;v:5.0''GC/MSX^i^ 
<7)ilJ^^:^7)^ib. ^<7)?S#:fig6<j<7) 1 -y^;U- l - h ^):r.^)V 

tm'^^KfZo i|X^(±8 0. 4%-C^)o/io Whtifzl-^ h 
^'>- 2 -y -f-^P- 1 - h 'J J^^;i/vn:^vyn^><7)^j^{i9 g. 

[0 0 3 4] 

iH-NMR (CDCI3, 3 0 0MHz) Id (ppm) 3. 51 (3H, s) 
, 1. 56 (3H. d, J=0. 4Hz) , 1. 53 (3H, d, J=0. 4H 
z) , 0. 99 (9H, dt, J=0. 7Hz, 8. OHz), 0. 69 (6H 
, dq. J = l. IHz, 7. 9Hz) 

13C-NMR (CDCI3, 75. 6MHz) Id (ppm) 149. 8. 91 
. 0, 5 7. 1, 16. 8, 16. 1, 6. 6, 4. 9 
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^-i^: 17/ 



29s i -NMR (CDCI3, 59. 7MHz) Id (ppm) 20. 1 
MS (E I) : m/z 2 16 (M+) , 173, 117, 115, 89, 87 
, 8 6, 7 0, 5 9 
[0 0 3 5] 

[itmm 1 ] 

lzgop-7 9:^3^M^ai^L;'v:o Hm'fbnv''>AH7K^tf2. 6mg (0. 0 1 
mm o 1) . BHT22mg, ^^^U ^^HO. Og (0. lOmol 

. 1^?^?: 5 1 rtimipLfCo firn- h J: 19 h 1 1 . 6g (0. 

1 omo 1) ^smm-^^nxmrLfzo mTi,zn^x§tm:^^^hti^ ^h'^^^^sa 
-60 v^zufzti^ X 0 KmW:'km%^Lfzo ?STi^7m> 1 Btrsi 5 6 - 5 9 

ii#L^ MtcmF^6 5t:-eM#^Mtt/ii:^^. :^ ^ ^ )}^m^^)^itm^L 
fzo KBm^^(DGCRZfGCXMS^miZXiH£. LT v 'J 

> T -b ^ - ;v hn-tz % ij )\y .-K- ;U'M-]bn!^ t p LX\^^fzo 
^fi^^<DGCm^% (TCD) (7)Jt(iv'; ;u^x>T-t^-;i- : :^;i'>-K^;Htj!)P 
4^ : /3#]!]nJ^= 1 : 0. 08i:o. 0 0 2-t?^>o/io HM^J i iilsl^o^s^ 

m^^xKj4S'i^^(^^ns.m^Lfztz^, m,^,:fyn 9-7 9. svyo. 8 5k 

P a OiE-feitB^g^:^ 1 8 . 1 g^i^'If'btL/jo CKD^^^GC (TCD) ^tfLfc 

v'j ;i^^x>T-t^-;i/ : 9 4 . 5% 
:^;u.-}f^;Ht» 14. 1 % 
fiHM^ : 0% 
-e<7)jtfe : 1 . 4 % 

[0 0 3 6] 
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^-v: 18/ 



[mmm 2 ] 

^ ^ )i^m^^)^t 1 , 1, 3, 3 -X h vn:^-9-><7);K)SHj: 
^1, 3-Vf;^ (1 h^v-2 -p<f->'U- 1 -•7°n^^;i/:^-i(rv) -1, 1 
, 3, 3 -X h ^^^;i^vvndr-9->(7)'^^ 

IZgop-7^;^rj=J:a*g}^t7t:o 7^X3F«=itci, 3. 5 - h U >^ (3, 5-v 
- t e r t -■/^-'W- 4 -l^ Kn:^v^>i/;l^) - 2 , 4, e-h'J^^;!/^^ 
-lf> (mTI- 1 3 3 0. -^^"i ' )UT ^ ~ ' ^ ^iJ )VX^±m) 2 5 8m 

h Jl'J^-y 5 mL RZJP^W :^ (,^y ^ y )Vtuy :^=.)V) y\-:^yO. Smg ( 
0. OOlmmol) ^rttii^, n^m^mW\^^J:-i)^h7^i^^X- 2X:\Zlt%mLfz 
o mTu~Yi)^h^ 9 )Vm^^)^2 Q . Og (0. 20mol) .hi, 1, 
3, 3 -f- b ^^^^Uvvn 1 3 . 4g (0. \ 0 xn o \ ) (DU^WL^ A 

mm-^'^xmyvtzo n^^tmMi. sr^-ei^Lfco f^ri^^Tf^. 2-4r 

-^t/^i^ffi^^-r^ <?:?#,';^.9 6 - 9 7. 5t:/0. 2 k P a (7)4ttfeitHJ^^2 6 
. 5g7j>^l#^tL, -^UR:^XfGC/MS<D^^i.^, :L(D'Umt^m(D \ , 3- 
(1 h:^v-2 1 -T'n^^^v^^v) -1, 1, 3, 3- 

[0 0 3 7] 

iH-NMR (CDCI3, 3 0 0MHz) :d (ppm) 3. 51 (6H, s) 
, 1. 56 (6H, d, J = 0. 4Hz) , 1. 52 (6H, d, J=0. 4H 
z) , 0. 2 0 ( 1 2 H, s) 

13C-NMR (CDCI3, 75. 6MHz) \ 8 (ppm) 148. 7, 91 
. 0, 56. 6, 16. 8, 16. 1, -0. 7 

29 s i -NMR (CDCI3, 59. 7MHz) \ 8 (ppm) -12. 2 
MS (E I) : m/^z 3 3 4 (M+) , 233, 217, 179, 163, 1 
3 3 

[0 0 3 8] 

[^»J3] 
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V n ^ - 1 - tf — n ^ V ^'n ^ ^co-^^ 
vAn- h^il-^,4^ip^. ^tr«. ?ajSlt. ?iTn-h^^x.fcl 00mL<7) 
jZgop-7^>^=r^:M^aj^L/::o 7 ^ rr[*|tci - 1 3 3 0 ^ 2 5 8 m g . h 'J 
;^ (^^^ ■7;i/:tn7i^;i/) -i^^^ 7. 7m g (0. 0 1 5mmo 1 ) . RZ/ 
h i; 1 1 . 6g (0. lOmol) ^ftii«^. I*I#!|^^Mfi-e 0 . 

^ )]^m^-)^ I 1 . 2g (0. lOmol) ^?iTn- h/O^ib 2 . SBfF^^&^tt 

^m^f. 7K7K^&S:{i-rL-CMti5B#K 1 5-2 orr-iil^Lfco nhfifzKf^^m 
^!^^mJ±m^LtZo 9 . 5-8 0°C/0. 8 k P a Ote^feifH^g^ 1 9 

[0 0 3 9] 

iH-NMR (CDCI3, 3 0 0MHz) Id (ppm) 6. 34 (IH, dd 
, J=6. 3Hz, 14. OHz) , 4. 49 ( 1 H, dd, J = l. 8Hz, 
14. OHz), 4. 15 (IH, dd, J = l. 8Hz, 6. 3Hz), 1. 
58 (3H, d, J=0. 4Hz), 1. 53 (3H, d, J=0. 4Hz), 
0. 98 (9H, dt, J=0. 7Hz, 7. 9Hz), 0. 68 (6H, dq 
, J = l. 2Hz, 7. 9Hz) 

13C-NMR (CDCI3, 75. 6MHz) :S (ppm) 149. 2, 14 
6. 3, 9 3. 0, 9 0. 7, 1 6. 7, 1 6. 1, 6. 5, 5. 0 
29si-NMR (CDCI3, 59. 7MHz) Id (ppm) 21. 9 
MS (EI) : m/z 2 2 8 (M+) , 213, 115, 87, 70, 59 
[0 0 4 0] 

[IIM^J4 ] ^ ^ ^ 'J t e r t - y^}Ut h ><7);KfDm; 
^1-t e r t-7'h^v-2-><^>'W-l-h'J a:.^;U->n^ vyn^>0-g- 

m 
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vAn - h^mtu^^in^. mwm. ?ajstt. mti^- h^m^/zi o omL<D 

m^ny^7.:Ji:mmW:t^Lrzo "^^^npfciici - i 3 3 O ^2 5 Smg. h'; 
;^ (^>^7;i':tn-7 ^-K^^ 7. 7m g (0. 0 1 5mmo 1 ) Rlf h 

^)x.^)Uiyyy I I. 6g (0. 1 Omo 1 ) ^tt^i<J^. 0 . 5 

B#rBm#L/Co 7^;^rj^7K7K?&-e<ti|lLT|*l?a^3. 5t:tcp|pL. ^ rJ' 'J 
;i^^t e r t -7'^;H 3. 5g (0. 095mol) =&?gTn- h J; 19 2. 5 

BfraT«^jax;^jo -<^^fti^6t:^-ei*i?a±#75^'l,<^>n7^co ?iT*i-Tf^3^3. 5 

73-75t:/'0. 3 k P a <7)4aE'feitH^^:$5^ 2 4 . 8 gT&^lffjtL. 

S<^*g*J; f). ^<7)?^#:{iga<j<7) i-t e r t-rh^v-2-^-f-;i/-l-h 

>;i^;i.vnJr->yn^>t:-^^^l^^$tL/::o a^tiS 1. 5% (*th>;j^-?^ 

[0 0 4 1] 

iH-NMR (CDCI3, 3 0 0MHz) \8 (ppm) 1. 55 (3H, d , 
J = 0. 4Hz) , 1. 54 (3H, d , J=0. 4Hz) , 1. 27 (9H, 
s) , 0. 98 (9H, dt, J=0. 6Hz, 7. 8Hz), 0. 69 (6H 
, dq, J = l. IHz, 7. 9Hz) 

13c -NMR (CDCI3. 75. 6 MHz) \ 8 (ppm) 146. 7, 95 
. 6, 7 8. 9, 2 9. 1 , 1 8. 2, 1 7. 5, 6. 7. 5. 2 
29Si-NMR (CDCI3, 59. 7MHz) \8 (ppm) 20. 1 
MS (E I) : m/z 2 5 8 (M+) ,229, 202, 173, 157, 1 
33. 11 5, 103, 87, 75, 70, 57, 41 
10 0 4 2] 
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